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(54) System and method of displaying map image

(57) A map database site S comprises a map infor-
mation database Sb for accumulating the map data con-
structed of units for displaying of unit images m each
having a display range smaller than a display range of
a map image M corresponding to one page of a map
image displayed on a user terminal T, in association with
position data indicating the display ranges of the indi-

vidual unit images m. A user terminal T comprises map-
image display means for combining the map data of a
plurality of units with each other on the basis of the as-
sociated position data, which are read out from the map
information database Sb provided in the map database
site S and transmitted from the map database site S, to
form the one-page map image M for display.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] This invention relates to a system of providing
map data accumulated in a server through a computer
network to a user terminal for the display of a map im-
age, and a method of displaying the map image.
[0002] The present application claims priority from
Japanese Application No. 2001-255159, the disclosure
of which is incorporated herein by reference for all pur-
poses.

DESCRIPTION OF THE RELATED ART

[0003] Information providing services of providing
various types of information through a computer net-
work such as the Internet include a map-information pro-
viding service for providing map data accumulated in a
server through the computer network to a user terminal
connected to the computer network as required, to allow
the user terminal to display a desired map image.
[0004] Fig. 6 illustrates an example of map images
displayed on the user terminal on the basis of map data
provided by the map-information providing service as
described above.
[0005] As shown in Fig. 6, in order to display a map
image M within a map-image display frame F of a Web
page for providing various types of map information, e.
g., route retrieval and public-building retrieval for a nav-
igation system, map data corresponding to the map im-
age to be displayed must be downloaded from a map
database site connected through the computer network
to the user terminal in accordance with a request from
the user terminal.
[0006] Conventionally, the map data for displaying the
map image M in the web page is accumulated in a da-
tabase in the map database site in such a way of forming
a single data file for each map image displayed within
the map-image display frame F. Upon a request from
the user terminal, one of the data files corresponding to
the request is read out from the map data files accumu-
lated in the database, and transmitted to the user termi-
nal to provide a display of the map image within the map-
image display frame F in the web page displayed on the
user terminal.
[0007] In this way, the user can display a desired map
image in the web page by performing required opera-
tions, e.g. the inputting into the user terminal of a key-
word for specifying an area of map to be displayed such
as a place name, address, public-building name and the
like.
[0008] However, in such a conventional system of dis-
playing a map image as described above, for displaying
a new map image besides the map image displayed in
the map-image display frame F in the web page, the new

map image has to be generated from a data file differing
from the data file that includes the previous map image.
[0009] Accordingly, the data file including the new
map image to be displayed is downloaded from the map
database site, and the map-image display processing is
performed once again from the beginning on the basis
of the downloaded data file.
[0010] For this reason, even if the map image of an
area required to be displayed is directly adjacent to an
area of the displayed map image, for example, in the
case of a web page configured to permit a display se-
lecting operation for moving the center point of the ex-
isting map image on the screen so as to show an area
adjacent thereto, when the display selecting operation
is performed, the conventional system of displaying map
images as described above newly performs the display
processing for a map image corresponding to the area
adjacent to the existing map image on the basis of an-
other map data file. Hence, the conventional system has
the problem of the impossibility of smoothly changing
map images because of the long time lag until a new
map image is displayed.
[0011] Further, for the reason that a map image dis-
played in a map-image display frame F in a web page
is generated from an individual map data file, the user
has problems associated with the use of map images,
e.g., he/she will need time and effort for checking the
continuity between the already displayed map image
and the newly displayed map image, and may lose sight
of a target position on the map image.

SUMMARY OF THE INVENTION

[0012] The present invention has been made to solve
the above problems associated with the conventional
system of displaying map images as described above,
in which a map image is displayed on a user terminal
on the basis of map data provided from a map database
site through a computer network.
[0013] Accordingly, it is a first object of the present in-
vention to provide a system of displaying map images
which is capable of smoothly changing a display range
of the map image on a user terminal in a short time, and
also of allowing a user to check continuity of the map
image switched for display with ease, when the map im-
age is displayed on the user terminal on the basis of
map data provided from a map database site through a
computer network.
[0014] It is a second object of the present invention to
provide a method of displaying map images implement-
ed by the system of displaying the map images provided
for attaining the first object.
[0015] To attain the first object, a system of displaying
map images according to the present invention has a
first feature of allowing a user terminal to display a map
image on the basis of map data transmitted from a map
database site through a computer network. The first fea-
ture is that the map database site comprises a map in-
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formation database for accumulating the map data con-
structed of units for displaying map images each with a
display range smaller than a display range of a map im-
age corresponding to one page displayed on a user ter-
minal, in association with position data indicating the
display ranges of the individual map images. The first
feature is also that the user terminal comprises map-
image display means for combining the map data of a
plurality of units with each other on the basis of the po-
sition data of the map data, which are read out from the
map information database provided in the map data-
base site and transmitted from the map database site,
to form the map image corresponding to one page for
display.
[0016] The system of displaying map images of the
first feature is designed such that the one-page map im-
age displayed, for example, within a map-image display
frame in a web page on the user terminal is configured
by an arrangement of a plurality of map images of the
smaller display ranges defined as required, in which the
map data for displaying each of the map images of the
smaller display range, together with the associated po-
sition data indicating the display range, are handled as
data of a unit, and the map data with the associated po-
sition data are accumulated in units in the map informa-
tion database of the map database site.
[0017] Upon the input of information (e.g., addresses,
rail-station names) for specifying the one-page map im-
age to be displayed on the user terminal, the user ter-
minal transmits the input information to the map data-
base site. Then the map database site determines the
display range of the map image corresponding with the
input information, reads out from the map information
database each unit of the map data for displaying each
of the map images included in the determined display
range of the one-page map image on the basis of the
associated position data, and then transmits them to the
user terminal through the computer network.
[0018] On the basis of the map data of a plurality of
the units transmitted from the map database site, the
user terminal displays the map images in display posi-
tions each detected in accordance with the associated
position data to form a one-page map image designated
by the user.
[0019] According to the first feature, the single map
image displayed on the user terminal is formed by
means of the combination of the map data of a plurality
of units for displaying map images each having a display
range smaller than that of the single map image.
[0020] Hence, when a center point of the display
range of the one-page map image designated on the
user terminal screen is moved, the system allows the
user terminal to re-display a new one-page map image
with a changed center point simply by the reception,
from the map database site, of a unit or units of map
data required for displaying a map image or map images
corresponding to the newly added sections of the dis-
play range of the one-page map image.

[0021] Accordingly, it is possible to smoothly move the
display range of the one-page map image on the user
terminal with a short time. Additionally, since a section
overlapping between the map image after moving and
the map image before moving is displayed in accord-
ance with the degree to which the display range is
moved, it is possible for the user to check the continuity
of the map images with ease when the display is
switched.
[0022] To attain the first object, a system of displaying
map images according to the present invention has, in
addition to the configuration of the first feature, a second
feature that the map database site selects the units of
the map data to be read out from the map information
database, on the basis of coordinate data, indicating the
display range of the map image designated on the user
terminal, and the position data included in each of the
units of the map data, for transmission to the user ter-
minal.
[0023] According to the second feature, upon the in-
put of information (e.g., addresses, a rail-station names)
for specifying a map image to be displayed on the user
terminal, the coordinate data indicating the display
range of the map image designated from the input infor-
mation is determined, and then the map information da-
tabase is searched for on the basis of the determined
coordinate data.
[0024] The map database site reads a group of units
of the map data corresponding to the display range of
the one-page map image designated on the user termi-
nal, from the map information database, and then trans-
mits them to the user terminal through the computer net-
work.
[0025] To attain the first object, a system of displaying
map images according to the present invention has, in
addition to the configuration of the first feature, a third
feature that the map-image display means detects dis-
play positions in relation to the display range of the map
image designated on the user terminal, on the basis of
the position data included in the individual units of the
map data transmitted from the map database site, and
displays the map images, generated from the map data
of the respective units, in the corresponding display po-
sitions detected.
[0026] According to the third feature, when displaying
the map images generated from each of the units of the
map data transmitted from the map database site, each
of the display positions for displaying the map images
of the map data of the units within the display range of
the one-page map image designated on the user termi-
nal is detected on the basis of the position data included
in the corresponding unit, thereby displaying the map
image generated from the map data of each unit in the
relevant detected display positions.
[0027] To attain the first object, a system of displaying
map images according to the present invention has, in
addition to the configuration of the third feature, a fourth
feature that when the units of the map data for displaying
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the map images in the detected display positions include
map data on a section outside the display range of the
map image designated, the map-image display means
detects map data on a section included within the dis-
play range of the designated map image, from the map
data of the units concerned for display of map images.
[0028] According to the fourth feature, when the dis-
play area of the one-page map image displayed on the
user terminal is not equal to an integral multiple of the
display areas of the map images generated from the
map data of the individual units, with regard to the unit
of the map data for displaying map image straddling the
display region and the non-display region of the map im-
age on the user terminal, the map-image display means
selects the map data for displaying a map image of the
section included in the display region of the map image
on the user terminal, from the map data of the unit con-
cerned, and then displays the map image based on the
selected map data.
[0029] To attain the first object, a system of displaying
map images according to the present invention has, in
addition to the configuration of the first feature, a fifth
feature that when a change in the designation of the dis-
play range of the map image is made on the user termi-
nal, the map-image display means reads out, from the
units of the map data cached when the map image be-
fore the change is made, the map data of units common
to the map data forming the map image before the
change is made, and the map data forming the map im-
age to be displayed after the change is made, in order
to display the map image after the change is made.
[0030] According to the fifth feature, for example
when the coordinates of the center point of the one-page
map image displayed on the user terminal is moved in
a north, south, east or west direction in order to display
a map image of the section of surrounding the one-page
map image, the user terminal does not need to repeat
the operation of obtaining, from the map database site,
the units of the map data used for displaying the one-
page map image before change as part of the units of
the map data for displaying the one-page map image
after the change of the coordinates of the center point
of the previous one-page map image.
[0031] This is because the units of the map data
cached when the map image before change has been
displayed are read out for use.
[0032] Accordingly the user terminal obtains the unit
or units of the map data from the map database site,
only for the map image or images of the section newly
displayed after the change is made, for displaying the
new single map image.
[0033] To attain the first object, a system of displaying
map images according to the present invention has, in
addition to the configuration of the fifth feature, a sixth
feature that when the map data cached are read out for
displaying the map image, the map-image display
means transmits data representing versions of the units
of the map data concerned to the map database site,

and when the map database site determines, based on
the transmitted data, that a unit of map data of an up-
dated version is not registered in the map information
database, the map-image display means displays the
map image on the basis of the cached map data, and
when the map database site determines, based on the
transmitted data, that a unit of map data of an updated
version is registered in the map information database,
the map-image display means receives the unit of the
map data of the updated version from the map database
site for displaying the map image.
[0034] According to the sixth feature, when a change
is made to the display range of the map image and there-
fore the user terminal displays a new map image based
on the cached map data, the user terminal transmits the
data representing the versions of the units of the cached
map data to the map database site.
[0035] The map database site performs a comparison
between the version of each of the units of the map data
represented by the data transmitted from the user ter-
minal, and a version of the corresponding unit of map
data registered in the map information database, to de-
termine whether the version of the unit of the cached
map data is the latest one or not.
[0036] When it is determined that the version of the
unit of the cached map data is the latest one, the user
terminal displays the map image on the basis of the map
data of the unit cached. When it is determined that the
version of the unit of the cached map data is not the
latest one, the map database site reads out the unit of
the map data of the latest version registered in the map
information database, and transmits it to the user termi-
nal. Then the user terminal displays the map image on
the basis of the map data of the latest version of the unit.
[0037] Thus, the user terminal displays map images
based on the latest information at all times.
[0038] To attain the second object, the present inven-
tion provides a method of displaying map images for al-
lowing a user terminal to display a map image on the
basis of map data transmitted from a map database site
through a computer network, having a seventh feature
of comprising the steps of:

accumulating, in a map information database pro-
vided in the map information database site, the map
data constructed of units for displaying map images
each with a display range smaller than a display
range of a map image corresponding to one page
to be displayed on the user terminal, in association
with position data indicating the display ranges of
the individual map images; and
combining, in the user terminal, a plurality of map
images generated from the map data of the individ-
ual units on the basis of the position data of the map
data, which are read out from the map information
database of the map database site and transmitted
from the map database site, to form the map image
corresponding to one page for display.
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[0039] The method of displaying the map images of
the seventh feature is designed such that the single map
image displayed, for example, within a map-image dis-
play frame in a web page on the user display is config-
ured by an arrangement of a plurality of map images of
the smaller display ranges defined as required, in which
the map data for displaying each of the map images of
the smaller display range, together with the associated
position data indicating the display range, are handled
as data of a unit, and the map data with the associated
position data of a plurality of units are accumulated in
the map information database of the map database site.
[0040] Upon the input of information (e.g., addresses,
rail-station names) for specifying the map image to be
displayed on the user terminal, the user terminal trans-
mits the input information to the map database site.
Then the map database site determines the display
range of the map image according to the input informa-
tion, reads out from the map information database the
units of the map data for displaying the map images in-
cluded in the determined display range of the one-page
map image on the basis of the associated position data,
and then transmits them to the user terminal through the
computer network.
[0041] On the basis of the map data of a plurality of
the units transmitted from the map database site, the
user terminal displays the map images in display posi-
tions each detected in accordance with the associated
position data to form a single map image designated by
the user.
[0042] According to the seventh feature, the single
map image displayed on the user terminal is formed by
means of the combination of the map data managed in
a plurality of units for displaying map images each hav-
ing a display range smaller than that of the single map
image.
[0043] Hence, when a center point of the display
range of the single map image designated on the user
terminal screen is moved, the system allows the user
terminal to re-display a new one-page map image with
a changed center point simply by reception, from the
map database site, of a unit or units of map data required
for displaying a map image or map images correspond-
ing to the newly added sections of the display range of
the one-page map image.
[0044] Accordingly, it is possible to smoothly move the
display range of the single map image on the user ter-
minal with a short time. Additionally, since a section
overlapping between the map image after moving and
the map image before moving is displayed in accord-
ance with the degree to which the display range is
moved, it is possible for the user to check the continuity
of the map images with ease when the display is
switched.
[0045] To attain the second object, a method of dis-
playing map images according to the present invention
has, in addition to the configuration of the seventh fea-
ture, an eighth feature of further comprising the step of

making, in the map database site, a comparison be-
tween coordinate data indicating the display range of the
map image designated on the user terminal, and the po-
sition data included in each of the units of the map data,
in order to select and read out the units of the map data
for displaying the map images within the display region
of the designated map image from the map information
database.
[0046] According to the eighth feature, upon the input
of information (e.g., addresses, a rail-station names) for
specifying a map image to be displayed on the user ter-
minal, the coordinate data indicating the display range
of the map image designated from the input information
is determined, and then the map information database
is searched for on the basis of the coordinate data.
[0047] The map database site reads a group of units
of the map data corresponding to the display range of
the single map image designated on the user terminal,
from the map information database, and then transmits
them to the user terminal through the computer network.
[0048] To attain the second object, a method of dis-
playing map images according to the present invention
has, in addition to the configuration of the seventh fea-
ture, a ninth feature of further comprising the steps of:

detecting display positions in relation to the display
range of the map image designated on the user ter-
minal, on the basis of the position data included in
the individual units of the map data transmitted from
the map database site; and
displaying the map images generated from the map
data of the respective units in the corresponding
display positions detected.

[0049] According to the ninth feature, when displaying
the map image generated from each of the units of the
map data transmitted from the map database site, each
of the display positions for displaying the map images
of the map data of the units within the display range of
the one-page map image designated on the user termi-
nal is detected on the basis of the position data included
in the corresponding unit, thereby displaying the map
image generated from the map data of each unit in the
relevant detected display positions.
[0050] To attain the second object, a method of dis-
playing map images according to the present invention
has, in addition to the configuration of the ninth feature,
a tenth feature of further comprising the step of:

determining whether or not the units of the map data
for displaying the map images in the detected dis-
play positions include map data representing a sec-
tion outside the display range of the map image des-
ignated, to prevent displaying of a map image rep-
resented by map data corresponding to the section
outside the display range of the designated map im-
age, of the map data of the determined units.
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[0051] According to the tenth feature, when the dis-
play area of the one-page map image displayed on the
user terminal is not equal to an integral multiple of the
display areas of the map images generated from the
map data of the individual units, with regard to the unit
of the map data for displaying the map image straddling
the display region and the non-display region of the map
image on the user terminal, the map data for displaying
a map image of the section included in the display region
of the single map image on the user terminal, is selected
from the map data of the unit concerned, and then the
map image based on the selected map data is dis-
played.
[0052] To attain the second object, a method of dis-
playing map images according to the present invention
has, in addition to the configuration of the seventh fea-
ture, an eleventh feature of further comprising the steps
of:

determining, when a change in the designation of
the display range of the map image is made on the
user terminal, whether or not there exists units com-
mon to the map data forming the map image dis-
played before the change is made, and the map da-
ta forming the map image to be displayed after the
change is made; and
reading out the common units from the units of the
map data cached at the time when the single map
image is displayed before the change is made, for
displaying the map image after the change is made.

[0053] According to the eleventh feature, for example
when the coordinates of the center point of the one-page
map image displayed on the user terminal is moved in
a north, south, east or west direction in order to display
a map image of the section of surrounding the one-page
map image displayed on the user terminal, the user ter-
minal does not need to repeat the operation of obtaining,
from the map database site, the units of the map data
used for displaying the one-page map image before
change as part of the units of the map data for displaying
the one-page map image after the change in the coor-
dinates of the center point of the previous one-page map
image.
[0054] This is because the units of the map data
cached at the time when the map image before change
has been displayed are read out for use.
[0055] Accordingly the user terminal obtains the unit
of the map data from the map database site, only for the
map image or images of the section newly displayed af-
ter the change is made, for display the new single map
image.
[0056] To attain the second object, a method of dis-
playing map images according to the present invention
has, in addition to the configuration of the eleventh fea-
ture, a twelfth feature of further comprising the steps of:

transmitting data representing versions of the units

of the map data read out from the map data cached,
to the map database site;
determining, in the map database site, whether or
not an updated version of a unit of map data is reg-
istered in the map information database, on the ba-
sis of the transmitted data; and
after determining that the updated version of the
unit of the map data is not registered, displaying the
map image on the basis of the cached map data; or
after determining that the updated version of the
unit of the map data is registered, displaying the
map image on the basis of the map data of the unit
of the updated version transmitted from the map da-
tabase site.

[0057] According to the twelfth feature, when a
change is made to the display range of the map image
and therefore the user terminal displays a new map im-
age based on the cached map data, the user terminal
transmits data representing versions of the units of the
cached map data to the map database site.
[0058] The map database site performs a comparison
between the version of the unit of the map data repre-
sented by the data transmitted from the user terminal,
and a version of the corresponding unit of map data reg-
istered in the map information database, to determine
whether the version of the unit of the cached map data
is the latest one or not.
[0059] When it is determined that the version of the
unit of the cached map data is the latest one, the user
terminal displays the map image on the basis of the map
data of the unit cached. When it is determined that the
version of the unit of the cached map data is not the
latest one, the map database site reads out the unit of
the map data of the latest version registered in the map
information database, and transmits it to the user termi-
nal. Then the user terminal displays the map image on
the basis of the map data of the latest version of the unit.
[0060] These and other objects and features of the
present invention will become more apparent from the
following detailed description with reference to the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0061]

Fig. 1 is a block diagram illustrating a system ac-
cording to a preferred embodiment of the present
invention.
Fig. 2 is an explanatory diagram illustrating a dis-
play range of a map image in the embodiment.
Fig. 3 is an explanatory diagram illustrating another
display range of a map image in the embodiment.
Fig. 4 is an explanatory diagram illustrating an ex-
ample of moving the display range of the map image
in Fig. 3.
Fig. 5 is an explanatory diagram illustrating another
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example of moving the display range of the map im-
age in Fig. 3.
Fig. 6 is an explanatory diagram illustrating display
of a map image in the prior art.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0062] One of preferred embodiments according to
the present invention will be described hereinafter in de-
tail with reference to the accompanying drawings.
[0063] Fig. 1 is a schematic representation illustrating
a computer network comprising a map database site S
and user terminals T which are connected through the
Internet I in the preferred embodiment of a system of
displaying map images according to the present inven-
tion.
[0064] In Fig. 1, the map database site S performs the
service of providing map data for allowing the user ter-
minal T to display a map image in response to a request
transmitted from the user terminal T through the Inter-
net, and includes a map delivery server Sa and a map
information database Sb for accumulating map data for
delivery.
[0065] The map delivery server Sa of the map data-
base site S includes a retrieval CGI (Common Gateway
Interface) for searching the map database Sb for map
data corresponding to input information, e.g. place
names, addresses, rail-station names, which is trans-
mitted from the user terminal T through the Internet for
specifying a map image subject to display; and a deliv-
ery CGI for delivering the map data retrieved by the re-
trieval CGI to the user terminal T which originated the
request.
[0066] The delivery CGI in turn includes: a vector
map-data delivery CGI for delivering vector map data,
used for displaying map images, in units as described
later; a scale mask data delivery CGI for delivering in-
formation on the scale and display range of the map im-
age subject to be displayed from the vector map data;
and a place-name data delivery CGI for delivering infor-
mation on place names in the map image subject to be
displayed from the vector map data.
[0067] The map data accumulated in the map infor-
mation database Sb of the map database site S in-
cludes: vector map data for displaying a map image with
vector graphics; scale mask data for indicating the scale
and display range of the map image subject to be dis-
played from the vector map data; and place-name data
for indicating place names in the map image subject to
be displayed from the vector map data.
[0068] As described later, the vector map data is con-
structed of files each one created for each map image
with a predetermined range established by latitudes and
longitudes, in which the vector map data for displaying
each map image is managed as a unit (hereinafter re-
ferred to as "unit map data file").
[0069] A unit map data file is created for each scale,

e.g., one in 1, 600, 000, one in 200,000, one in 25, 000,
one in 1562 etc. Each of the files includes position data
for indicating a selected position within a unit image to
be displayed from the vector map data in terms of lati-
tude and longitude.
[0070] Each of the unit map data files for each scale
has attached to it a scale mask data file and a place
name data file corresponding to the vector map data
thereof which are accumulated in the map information
database Sb.
[0071] A description follows of the setting of a display
range of a map image generated from the vector map
data of a single unit map-data file.
[0072] A single map image M displayed within a map-
image display frame F in a web page (see Fig. 6) is con-
figured with an arrangement in columns and rows of a
plurality of map images (each of the map images here-
inafter referred to as "unit image m") each to be dis-
played from the vector map data of a single unit map
data file.
[0073] In the embodiment, in a basic configuration as
illustrated in Fig. 2, the nine unit images m arranged in
columns and rows form a single map image M.
[0074] A longitudinal extent X and a latitudinal extent
Y demarcating the display range of a map image M with-
in the map image display frame F are determined by the
scale of the map image M to be displayed. From this
fact, the embodiment shown in Fig. 2 sets a longitudinal
extent x and a latitudinal extent y demarcating a display
range of a unit image m on the basis of x=X/3 and y=Y/
3, which are found by dividing both the longitudinal ex-
tent X and the latitudinal extent Y of the map image M
into three equal parts.
[0075] In other words, when the display range of the
map image M within the map-image display frame F is
set at 9603720 pixels, for example, the unit image m to
be displayed from the vector map data of each of the
unit map data files is set to have a display range of
320x240 pixels.
[0076] As illustrated in Fig. 1, the user terminal T in-
cludes map OCX (OEL Custom Control) having a map
imaging component for displaying a map image and a
vector access component performing processing for
vector data, and loader OCX having a HTTP component
and a cache component.
[0077] The user terminal T further includes a variety
of control programs for utilizing map information in the
user terminal T, such as address retrieval OCX, route
retrieval OCX, and the like.
[0078] Next, a description will be given of the proce-
dure for displaying a map image on the user terminal T
in the above system of displaying map images.
[0079] As described above, Fig. 2 illustrates an ar-
rangement in three columns and three rows of the nine
unit images m forming a single map image M to be dis-
played within the map image display frame F in a web
page.
[0080] First, the steps of displaying the map image M
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in Fig. 2 will be described.
[0081] When the user inputs information on address-
es, rail-station names and the like for specifying a map
image to be displayed and designates the scale of the
map image, the user terminal T operates the map OCX
(see Fig. 1) to compute a longitude Xo and a latitude Yo
of a center point P of the map image M required for dis-
play, and then to compute a longitudinal extent X and a
latitudinal extent Y representing a display range of the
map image M on the basis of the scale designated by
the user, from the computed center point P (Xo, Yo).
[0082] Next, the map OCX derives vector map data
for displaying unit images m forming the map image M,
from the computed longitudinal and latitudinal extents X
and Y.
[0083] The vector map data is derived through the fol-
lowing steps.
[0084] Within the display range of a map image M, co-
ordinates (Xn, Yn) of the longitude and the latitude are
preset in a position matching any one of the four corners
(the bottom left corner in the example of Fig. 2) of each
of the unit images m which are arranged to form the map
image M, for each scale of a map image to be displayed.
Therefore, first, the map OCX derives all the coordinate
values (Xn, Yn) existing in the display range of the map
image M on the basis of the longitudinal extent X and
the latitudinal extent Y already computed as explained
above.
[0085] Next, the map OCX uses the derived coordi-
nate values (Xn, Yn)as parameters for retrieving the unit
map data files having the position data corresponding
thereto.
[0086] For the retrieval of the unit map data files, when
the user terminal T is not connected to the map data-
base site S through the Internet I, the map COX checks
whether or not the unit map data files having the position
data matching the respective coordinate values (Xn, Yn)
are cached in the cache component of the loader OCX.
If cached, the map COX reads the cached unit map data
files.
[0087] As a result of checking, if the unit map data file
having the position data matching the respective coor-
dinate value (Xn, Yn) is not cached, the user terminal T
operates the HTTP component to connect with the map
database site S through the Internet I to obtain the cor-
responding unit map data file therefrom.
[0088] At this point, the map delivery server Sa of the
map database site S launches the delivery CGI, and
then searches the map information database Sb with the
use of the coordinate values (Xn, Yn) as the CGI param-
eters based on the data representing the coordinate val-
ues (Xn, Yn) transmitted from the user terminal T, to read
out the corresponding unit map data file for transmission
to the user terminal T.
[0089] Concurrently with this, the scale mask data file
and place-name data file corresponding to the unit map
data file thus read are transmitted to the user terminal T.
[0090] On the other hand, when the user terminal T

retrieves the unit map data file while being connected to
the map database site S through the Internet I, as in the
above case, first the user terminal T checks for the pres-
ence of a cached unit map data file.
[0091] If a cached unit map data file exists, the user
terminal T transmits data on the version of the cached
unit map data file to the map database site S to deter-
mine whether the version of the unit map data file is the
latest or not.
[0092] For this determination, the map delivery server
Sa of the map database site S retrieves the unit map
data file as in the above case, and performs a compar-
ison between the version of the retrieved unit map data
file and the version of the cached unit map data file rep-
resented by the data transmitted from the user terminal
T.
[0093] As a result of the determination, if the version
of the cached unit map data file is the latest, the map
database site S allows the user terminal T to read the
cached unit map data file.
[0094] If it is not the latest, the map delivery server Sa
of the map database site S reads a unit map data file of
the latest version from the map information database
Sb, and transmits it to the user terminal T.
[0095] In the checking process for the presence of a
cached unit map data file, if the unit map data file is not
cached in the user terminal T, as described earlier, the
map delivery server Sa of the map database site S reads
the corresponding unit map data file from the map infor-
mation database Sb for transmission to the user termi-
nal T.
[0096] In this way, when each of the unit map data
files for displaying the unit images m forming the map
image M is read from the cache memory or transmitted
from the map database site S, the map OCX of the user
terminal T permits display of the unit images m in the
corresponding display positions 1 to 9 within the dis-
play range for the map image M on the basis of the re-
spective unit map data files.
[0097] Thus, the unit images m are displayed in all the
regions within the display range of the map image M to
form the single map image M.
[0098] The display position of each of the unit images
m is determined, as described earlier, by comparing the
position data included in the unit map data file and the
coordinate values (Xn, Yn) in the bottom left corner of
each of the display range of the unit image m, the coor-
dinate values (Xn, Yn) being determined by the longitu-
dinal extent X and the latitudinal extent Y in the display
range of the map image M.
[0099] Fig. 2 illustrates a case where the display area
of the map image M equals the total display areas of the
nine unit images m.
[0100] However, there may be cases where the dis-
play area of the map image M does not correspond to
a value of the integral multiple of a display area of each
of the unit images m: for example, when a map image
M1 has a display area smaller than the total display ar-
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eas of the nine unit images m, as illustrated in Fig. 3. In
such a case, when a display position is situated on the
peripheral edge of the display range of the map image
M1 so as to result in the display of only part of the range
of the corresponding unit images m (i.e. each of the dis-
play positions 3 , 6 , 7 , 8 and 9 in Fig. 3), the map
OCX compares the position data of a unit map data file
corresponding to a unit image m' displayed in the display
position concerned, with the longitudinal and latitudinal
extents X1 and Y1 indicating the display range of the
map image M1 and the coordinate values (Xn, Yn) ex-
isting within the display range.
[0101] From the results of the comparison, the map
OCX selects data, which is used for displaying the sec-
tion of the unit image m' included in the display range of
the map image M1, from vector map data included in
the unit map data file, in order to display the unit image
m' on the basis of the selected data.
[0102] Fig. 4 illustrates the result of changing the
center point P of the map image M displayed within the
map-image display frame F.
[0103] A description follows of the processing proce-
dure for changing the display range of the map image
with reference to Fig. 4.
[0104] When the map image M1 is displayed in the
situation illustrated in Fig. 4 within the map-image dis-
play frame F in the web page on the user terminal T, if
the user operates the user terminal T to display a section
of the map image situated outside the map image M1
by moving the map image in a desired direction (in the
south-east direction in the embodiment), the map OCX
changes the center point of the map image displayed
within the map-image display frame F, from the center
point P1 of the map image M1 under display to a center
point P2 moved in the south-east direction by a distance
n designated by the user.
[0105] The map OCX calculates a longitudinal extent
X2 and a latitudinal extent Y2 indicating the display
range of a map image M2 to be newly displayed, on the
basis of coordinate data obtained from the longitude and
latitude of the new center point P2, by following a similar
procedure to that described in Fig. 2. Then the map OCX
derives unit map data files for displaying the unit images
m forming the map image M2, and then performs in se-
quence the processing for reading each of the derived
unit map data files.
[0106] In the case illustrated in Fig. 4, the unit images
m forming the map image M2 to be newly displayed are
identical to the unit images m forming the map image
M1, but the center point P2 differs in its coordinates from
the center point P1 of the map image M1. Accordingly,
all the unit map data files used for displaying the map
image M2 are cached by the cache component of the
loader OCX when the map image M1 is displayed, so
that the map images are read from the unit map data
files so cached.
[0107] Movement from the center point P1 of the map
image M1 to the center point P2 of the map image M2

by the distance n in the south-east direction, results in
partial display of each of the unit images m situated in
the display positions 1 , 2 and 4 in each of which
the full range of the unit image m was displayed in the
map image M1. Therefore, by following a similar proce-
dure to that described in Fig. 3, for each of the display
positions 1 , 2 and 4 , the map OCX selects data
used for displaying the section, included within the dis-
play range of the map image M2, from among the vector
map data included in the unit map data file.
[0108] As a result of changing the center point of the
map image M2 from P1 to P2, the unit image m corre-
sponding to each of the display positions 3 and 7 has
its partially displayed section in the map image M2
changed from that in the map image M1. In this case,
as in the case described earlier, for each of the display
positions 3 and 7 , the map OCX selects data used
for displaying the section, included within the display
range of the map image M2, from among the vector map
data included in the unit map data file.
[0109] Thus, the new map image M2 is displayed
within the map image display frame F in the web page
on the basis of the unit map data files read out through
the procedure as described above and the selected da-
ta.
[0110] Fig. 5 illustrates another case of changing the
coordinates of the center point P1 of the map image M1
displayed within the map-image display frame F, in
which some of the unit map data files required for dis-
playing a new map image M3 differ from the unit map
data files required for displaying the preceding map im-
age M1.
[0111] When the center point of the map image dis-
played within the map-image display frame F is changed
from P1 to P3, the unit images m displayed in the display
positions 1 to 3 on the map image M1 are not dis-
played. Instead of these, unit images m appear in dis-
play positions to situated on the south side of the
display positions 7  to 9 , respectively.
[0112] In the display positions to , the unit map
data files for displaying the corresponding unit images
m are prepared by being read from the cache or by being
retrieved from the map database site S through a similar
procedure to that described in Fig. 2.
[0113] The changing of the display range of the unit
image m corresponding to each of the display positions
7 to 9 shown in Fig. 5, and the selection processing
for the data for displaying part of the unit image m cor-
responding to each of the display positions to ,
are performed by following a similar procedure to that
described in Fig. 3.
[0114] The foregoing describes an example where
the map data for displaying the map image on the user
terminal T are vector data. However, it is possible, for
example, to use bit map data for displaying a map image
through a similar system configuration and procedure.
[0115] The terms and description used herein are set
forth by way of illustration only and are not meant as
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limitations. Those skilled in the art will recognize that
numerous variations are possible within the spirit and
scope of the invention as defined in the following claims.

Claims

1. A system of displaying map images allowing a user
terminal to display a map image on the basis of map
data transmitted from a map database site through
a computer network, characterised:

in that the map database site (S) comprises a
map information database (Sb) for accumulat-
ing the map data constructed of units for dis-
playing map images (m) each with a display
range smaller than a display range of a map im-
age (M) corresponding to one page displayed
on a user terminal (T), in association with posi-
tion data indicating the display ranges of the in-
dividual map images (m); and
in that the user terminal (T) comprises map-
image display means for combining the map
data of a plurality of units with each other on
the basis of the position data of the map data,
which are read out from the map information
database (Sb) provided in the map database
site (S) and transmitted from the map database
site (S), to form the map image (M) correspond-
ing to one page for display.

2. A system of displaying map images according to
claim 1, characterised in that the map database
site (S) selects the units of the map data to be read
out from the map information database (Sb), on the
basis of coordinate data, indicating the display
range of the map image designated on the user ter-
minal (T), and the position data included in each of
the units of the map data, for transmission to the
user terminal (T).

3. A system of displaying map images according to
claim 1, characterised in that the map-image dis-
play means detects display positions in relation to
the display range of the map image designated on
the user terminal (T), on the basis of the position
data included in the individual units of the map data
transmitted from the map database site(S), and dis-
plays the map images (m), generated from the map
data of the respective units, in the corresponding
display positions detected.

4. A system of displaying map images according to
claim 3, characterised in that when the units of the
map data for displaying the map images (m) in the
detected display positions include map data on a
section outside the display range of the map image
(M1) designated, the map-image display means de-

tects map data on a section included within the dis-
play range of the designated map image (M1), from
the map data of the units concerned for display of
map images (m').

5. A system of displaying map images according to
claim 1, characterised in that when a change in
the designation of the display range of the map im-
age (M1) is made on the user terminal (T), the map-
image display means reads out, from the units of
the map data cached when the map image (M1) be-
fore the change is made, the map data of units com-
mon to the map data forming the map image (M1)
before the change is made and the map data form-
ing the map image (M2, M3) to be displayed after
the change is made, in order to display the map im-
age (M2, M3) after the change is made.

6. A system of displaying map images according to
claim 5, characterised:

in that when the map data cached are read out
for displaying the map image(M2, M3), the
map-image display means transmits data rep-
resenting versions of the units of the map data
concerned to the map database site (S);
when the map database site (S) determines,
based on the transmitted data, that a unit of
map data of an updated version is not regis-
tered in the map information database (Sb), the
map-image display means displays the map
image (M2, M3) on the basis of the cached map
data; and
when the map database site (S) determines,
based on the transmitted data, that a unit of
map data of an updated version is registered in
the map information database (Sb), the map-
image display means receives the unit of the
map data of the updated version from the map
database site for displaying the map image
(M2, M3).

7. A method of displaying map images for allowing a
user terminal to display a map image on the basis
of map data transmitted from a map database site
through a computer network, characterised by the
steps of:

accumulating, in a map information database
(Sb) provided in the map information database
site (S), the map data constructed of units for
displaying map images (m) each with a display
range smaller than a display range of a map im-
age (M) corresponding to one page to be dis-
played on the user terminal (T), in association
with position data indicating the display ranges
of the individual map images (m); and
combining, in the user terminal (T), a plurality
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of map images (m) generated from the map da-
ta of the individual units on the basis of the po-
sition data of the map data, read out from the
map information database(Sb) of the map da-
tabase site (S) and transmitted from the map
database site (S), to form the map image (M)
corresponding to one page for display.

8. A method of displaying map images according to
claim 7, characterised by the step of making, in the
map database site (S), a comparison between co-
ordinate data indicating the display range of the
map image designated on the user terminal (T), and
the position data included in each of the units of the
map data, in order to select and read out the units
of the map data for displaying the map images (m)
within the display region of the designated map im-
age (M) from the map information database (Sb).

9. A method of displaying map images according to
claim 7, characterised by the steps of:

detecting display positions in relation to the dis-
play range of the map image designated on the
user terminal (T), on the basis of the position
data included in the individual units of the map
data transmitted from the map database site
(S); and
displaying the map images generated from the
map data of the respective units in the corre-
sponding display positions detected.

10. A method of displaying map images according to
claim 9, characterised by the step of determining
whether or not the units of the map data for display-
ing the map images (m) in the detected display po-
sitions include map data representing a section out-
side the display range of the map image designat-
ed, to prevent displaying of a map image represent-
ed by map data corresponding to the section out-
side the display range of the designated map im-
age, of the map data of the determined units.

11. A method of displaying map images according to
claim 7, characterised by the steps of:

determining, when a change in the designation
of the display range of the map image is made
on the user terminal (T), whether or not there
exists units common to the map data forming
the map image (M1) displayed before the
change is made and the map data forming the
map image (M2, M3) to be displayed after the
change is made; and
reading out the common units from the units of
the map data cached at the time when the sin-
gle map image (M1) is displayed before the
change is made, for displaying the map image

(M2, M3) after the change is made.

12. A method of displaying map images according to
claim 11, characterised by the steps of:

transmitting data representing versions of the
units of the map data read out from the map
data cached, to the map database site (S);
determining, in the map database site (S),
whether or not an updated version of a unit of
map data is registered in the map information
database (Sb), on the basis of the transmitted
data; and
after determining that the updated version of
the unit of the map data is not registered, dis-
playing the map image (M2, M3) on the basis
of the cached map data; or
after determining that the updated version of
the unit of the map data is registered, displaying
the map image (M2, M3) on the basis of the
map data of the unit of the updated version
transmitted from the map database site (S).
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